An iminosugar N-pentafluorobenzyl-1-deoxynojirimycin as a novel potential immunosuppressant for the treatment of Th2-related diseases.
Increased levels of Th2 cytokine interleukin-4 (IL-4) have been reported to be involved in the pathogenesis of the parasite Schistosoma japonicum (S. japonicum) infection or detected in the serum of the causative agent of acquired immunodeficiency syndrome (AIDS) patients. This correlates with a worsened outcome of AIDS. The inhibition of a Th2 type response might aid in the treatment of these Th2-related diseases. Previously, we found that N-pentafluorobenzyl-1-deoxynojirimycin (5F-DNM), a new derivative of 1-deoxynojirimycin (DNM) (an inhibitor of the glycoprotein processing enzymes, glucosidase I and II), had specific inhibition effects on human CD4(+) T cells. In this study, we further found that 5F-DNM not only markedly inhibited in vitro IL-4 production from human PBMCs, CD4(+) T cells and mouse splenocytes but also strongly inhibited the production of IL-4 in splenocytes from a mouse model of S. japonicum infection. The numbers of S. japonicum worms were significantly decreased in vivo upon the treatment of mice with 5F-DNM. We demonstrated the mechanism of 5F-DNM effects on CD4(+) T cells acts via the inhibition of the IL-4/JAK1/STAT6 signaling pathway. Moreover, 5F-DNM was found to induce CD4 internalization (transfer from the cellular surface to the cytoplasm) in CD4(+) T cells and had no significant effects on the overall expression levels of CD4. These findings indicate that 5F-DNM might be used as a potential candidate for the treatment of S. japonicum parasitic infection, AIDS and other Th2-related diseases.